ABSTRACT A case-referent study was undertaken to look for occupational risk factors among patients with glioma treated in a neurological hospital in Paris between 1975 and 1984. In the study group were 125 men with gliomas (aged < 65) and 238 patients (also < 65) admitted for nonneoplastic, non-malformative vascular diseases in the same department during the same period constituting the reference group. All diagnoses were confirmed by tomodensitometry. Information on occupational history was obtained from a postal questionnaire and from medical records. Comparison ofcases and referents showed a significant excess risk among teachers (OR = 4-1) and a raised risk among wood workers (OR = 1 6). Four ofnine cases ofglioma who had been employed as wood workers reported that a colleague had suffered from glioma (those reports were confirmed by hospital records). None were reported among 11 referent wood workers. Using a complementary questionnaire on wood work, exposure assessment to wood preservatives and solvents showed that frequent exposure to organochlorine wood preservatives and to organic solvents occurred more often among cases than referent wood workers (p < 0-1O). 
After observations of clusters of brain tumours in some occupational groups in the Paris area,' a survey was carried out to assess occupational risk factors among patients treated for glioma in one neurology department of La Pitie-Salpetriere hospital in Paris. This hospital has a long tradition in the treatment of neurological disorders and both surgical and clinical departments treat up to half the tumours of the central nervous system registered in the public hospitals in Paris
Methods
All male patients aged 65 or under at diagnosis who had been treated in that department for glioma (glioblastoma, astrocytoma, oligodendroglioma, or ependymoma) between 1975 and 1984 were identified. All cases were histologically confirmed.
Similarly, medical records of all male patients aged 65 or under admitted during the same period for nonneoplastic, non-malformative vascular diseases were abstracted as a reference group. All diagnoses were confirmed by tomodensitometry. The age limit of 65 was chosen to avoid misclassification of diagnosis between glioma and cerebrovascular disease or Accepted 14 September 1987 differential access to hospital according to social class which is suspected to occur among older patients.2 Moreover, 89% of patients with glioma identified in the department were under 65 at diagnosis.
A short questionnaire was sent to all patients (or their next of kin) asking for a brief occupational history: type of industry, type of job, year of beginning, year of ending for all their working life. If no answer was received after three approaches information on the occupation recorded in the medical files was used, if available. All occupational histories were coded using International Labour Office (ILO) codes for classification of occupation. 3 Odds ratios in each occupational group were computed and adjusted on age and area of residence (city of Paris, Paris area, other) using the Mantel-Haenszel procedure. Odds ratios in occupational groups where at least 10 cases and referents have worked are presented in table 2. The only occupational group for which the risk of glioma is significantly raised is teachers (OR = 4-1, 95% confidence interval = 1-4-12-3).
Results
A second group of wood workers drew our attention because the odds ratio was raised, although not significantly (OR = 1 6), and the medical staff reported that three of the nine wood workers with glioma spontaneously reported that one of their work colleagues had suffered from "brain tumour." A complementary survey was then started among the 20 wood workers or their families (nine cases, 11 referents) asking whether they had been informed of any type of "cerebral disease" having occurred among their work colleagues and asking more specifically about type of wood work (carpentry, joinery, cabinet making), type of wood, and type of products (glues, varnishes, dyes, wood preservatives) they used. One brain tumour was reported by the wife of a dead case but none among the referents. Medical records for all additional cases (three previously mentioned plus one reported by his wife) were obtained and diagnosis of malignant glioma was confirmed (two had histological confirmation, two were dead without surgery or biopsy but with a strong suspicion of glioma).
All work descriptions were blindly reviewed by one
Cordier, Poisson, Gerin, Varin, Conso, Hemon of us (MG) who assessed potential exposure to three classes of compounds: solvents, creosote wood preservatives, and wood preservatives based on organochlorine pesticides. The latter type was introduced in France in the 1950s and was typically composed of a solution ofpentachlorophenol (ca 5%) acting as a fungicide and of lindane (ca 1 %) acting as an insecticide in a petroleum derived solvent. Other constituents of this type of preparation are potential impurities such as other chlorophenols and low quantities of polychlorinated dibenzopara-dioxins and polychlorinated dibenzofurans. 4 The methodology used to assess exposure was derived from Gerin et al1 and included an estimation of the reliability or degree of certainty of exposure (0 certainly not exposed or unlikely, 1 possibly exposed, 2 probably exposed, and 3 certainly exposed) and of the frequency of exposure (1 exposed less than 5% of the time, 2 exposed between 5% and 30%, and 3 exposed more than 30%).
An assessment was also made of two other important potential exposures-namely, wood dust and formaldehyde. Wood dust was evaluated as having certainly been present in all the subjects' work environment. Exposure to formaldehyde was assessed to be possible, but at low average levels, in all but one subject from the use of formaldehyde containing glues or work with freshly manufactured plywood or pressed wood. Owing to the ubiquitous nature ofexposure to wood dust and the degree of uncertainty surrounding exposure to formaldehyde in this particular subset of workers no epidemiological analysis was deemed to be valid on these two agents.
Description ofthe wood workers and results oftheir exposure assessment are given in table 3 for cases and  table 4 for the reference group. Comparison of Rel, reliability of exposure assessment: 0, certainly not exposed; 1, possibly exposed; 2, probably exposed; 3, certainly exposed. Frq, frequency of exposure: 1, exposed less than 5% of the time; 2, exposed between 5% and 30%; 3, exposed more than 30%. Organochlor, organochlorine based wood preservatives. 4 In a prospective mortality study of wood workers the standardised mortality ratio for eye and brain tumours is 132 in the subcategory of carpenters and joiners, and 83 in lumber and sawmill workers." Because of the low incidence of brain tumours, however, cohort studies probably lack sufficient power to detect an increase in risk of the order of two.
In our survey we have seen that frequent exposure to organochlorine wood preservatives and to organic solvents occurred more often among cases than referent wood workers. These two exposures were, however, strongly correlated, organochlorine pesticides being present as solutions in organic solvents.
